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Section 1.0 Introduction

On May 8, 2009, the Illinois Environmental Protection Agency's (Illinois EPA)

Office of Site Evaluation was tasked by the United States Environmental Protection

Agency (U.S. EPA) Region V to conduct an Expanded Site Inspection at the Bautsch­

Gray Mine Site in Galena, Jo Daviess County, Illinois.

The primary objective of an Expanded Site inspection is to address critical

hypotheses or assumpt ions that were not completely supported during the Site

Inspection. The Expanded Site Inspection will gather information to fully estabiish

background conditions, fill in data gaps, or establish attribution to site operations. At the

conclusion of the Expanded Site inspection, it will be determined whether the site

qualifies for possible inclusion on the National Priorities List (NPL) or should be dropped

from further Superfund consideration. Additionally, the Expanded Site Inspection

supports removal and enforcement actions and collects data to support further

Superfund or other response actions.

The Expanded Site Inspection is not intended to be a detailed extent of

contamination or risk assessment. Efforts requiring intensive background invest igation

or specialized techniques are normally conducted during the next phase in the

Superfund process after a site is placed on the NPL and becomes eligible for remedial

funding. The Expanded Site Inspection is performed under the authority of the

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)

commonly known as Superfund.

The Bautsch-Gray Site was originally investigated in the form of a Pre-CERCLIS

Screening Assessment in May 2000. The Pre-CERCLIS Screening Assessment
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identified areas of mine tailings that migrated from the property that once contained the

mining activities. The assessment prompted the site to be placed on the

Comprehensive Environmental Response, Compensation, and Liability information

System (CERClIS) data base on May 15, 2000. In October 2000 , lllinois EPA

conducted an Integrated Assessment at the abandoned mine site. The investigation

documented the presence of mine tailings in nearby residential properties and Smallpox

Creek. The investigation also documented that a nearby residential drinking water well

was contaminated with inorganic constituents. Illinois EPA recommended that the

Bautsch-Gray Mine Site proceed to the Expanded Site Investigation of the CERCLA

process .

In October 2001, Illinois EPA conducted an Expanded Site Inspection at the

Bautsch-Gray Mine Site. The investigation incorporated data from the 2000 Integrated

Assessment along with new data collected within the sediments along Smallpox Creek.

The results of the investigation documented that the sediments of Smallpox Creek have

been impacted by mine tailings that migrated from the large waste pile.

On September 28, 2009, Illinois EPA prepared and submitted a site-specific

Expanded Site Inspection workplan to U.S. EPA Region 5. The field activity portion was

conducted during the week of November 16, 2009. During the 2009 Expanded Site

Inspection, lliinois EPA personnel collected soil, sediment, and waste samples from the

Bautsch-Gray Mine Site and surrounding areas. The data was collected in order to

provide analytical information that could be used in the preparation of a Hazard Ranking

System scoring package. The data will also be used to support time-critical removal

activities.
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Section 2.0 Site Background

Section 2.1 Site Description

The Bautsch-Gray Mine Site is comprised of an estimated 40-acre mine tailings

pile located approximately four miles south of Galena, Illinois on Blackjack Road. The

tailings pile can be found at the intersection of Sections 3, 4, 9, and 10 in Rice

Township, Jo Daviess County (Figures 1, 2, and 3). The approximate center of the

tailings pile can be found at a latitude of 420 21' 26.72" North and a longitude of 0900 23'

54.85" West. At its highest, the mine tailings pile ascends approximately 40 feet above

the surrounding terrain. The tailings pile is mostly void of vegetation with large erosion

channels and gull ies scattered throughout. Large pieces of metal that appear to be

remnants of old mining equipment can be found throughout the site. The general slope

of the tailings pile is toward Blackjack Road to the west.

Access to the mine tailings pile is somewhat restrictive with no trespassing signs

posted. A large berm, composed of mine tailings, provides a natural barrier along most

of the western boundary that parallels Blackjack Road. A locked gate along the

northwestern boundary prohibits vehicles from entering the prope rty. A barbed-wire

fence prevents vehicular access along the southwestern boundary. There are signs of

human intrusion on the mine tailings pile such as shotgun shells, beverage cans, and

remnants of small fires.

Several different routes have been identified that channel excess surface water

from the site. First, the most visible route is that which flows westward to an overflow

pipe located near the west-centra l boundary of the site. The overflow pipe is channeled

beneath Blackjack Road and has resulted in the formation of the settling pond west of
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Blackjack Road. Second , mine tailings have migrated into ditches that parallel

Blackjack Road . Once entering into the ditches, excess surface water and mine tailings

empty into Smallpox Creek approximately Yo mile north of the tailings pile. Third, recent

large rain events have resulted in mine tailings flowing from the tailings pile to the west

over Blackjack Road and into a residential property. The mine tailings will either settle

out on the property or continue to flow in a northwest direction into a wetland area.

West of the tailings pile is a horse-shoe shaped settling pond. Illustrated in

Figures 2 and 3, the settling pond consists of mine tailings that apparently have washed

off of the large tailings pile to its east. It is estimated that tailings material in the settling

pond varies between 4 and 20 feet in thickness. The settling pond is non-vegetated,

except for a small area where cattails are growing located in the southeast corner. One

residential dwelling, located west of Blackjack Road, is located on an outcropping of

land that is less than 200 feet from the north, wes t and south sides of the settling pond.

According to National Wetlands Inventory Map constructed by the United States

Department of the Interior the settling pond is a Paulistrine, unconsolidated bottom,

semi-permanently flooded wetland and is illustrated in Figure 4.

The western boundary of the settling pond is composed of a dam consisting of

mine tailings. The dam is estimated to be approximately 20 feet above the surrounding

terrain . During the 2009 Expanded Site Inspection, the dam was observed to be

broken, possib ly due to excess surface water and erosion. The breach in the dam is

estimated to be approximately 15 feet wide and 20 feet deep. A photograph, contained

in Appendix C, was taken to illustrate the broken dam. West of the dam was evidence

that mine tailings had and continues to flow beyond the settling pond. The area west of
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the settling pond was marshy and contained stressed vegetation. The marshy field

continues less than 1/4 mile south until it intersects Smallpox Creek .

A iarge wetland area is located to the northwest of the Bautsch-Gray Mine Site.

The wetland is located to the west of Blackjack Road and is identified in Figure 4,

Wetlands Inventory Map, as a pre-emergent wetland that is seasonally flooded. During

the November 2009 Expanded Site Inspection it was observed that most of the wetland

was covered with six inches to one foot of water. Phragmites, small trees, and other

hydrophytes were present throughout the wetland. There was a slight flow of surface

water in a north to northwest direction toward Smallpox Creek. According to a 1946

aerial photograph, this area of the wetland appeared to have contained a large

concentration of mine tailings. There is visual and analytical evidence of mine tailings

entering the wetland.

According to topographical maps of the area, Smallpox Creek is defined as a

lower perennial stream. According to information gathered from local residents,

Smallpox Creek is used for trapping, canoeing, and fishing. Smallpox Creek flows into

the Mississippi River near a location designated as the Upper Mississippi River Wild Life

and Fish Refuge. At the request of Illinois EPA, Illinois Department of Natural

Resources completed an Endangered Species Consultation on October 28, 2009. The

consultation concluded that the confluence of the Mississippi River and Smallpox Creek

is a Jo Daviess County Illinois Natural Area. The consultat ion also identified the weed

shiner and western sand darter as two protected aquatic species that reside in the

Mississippi River at this area of concern .
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Section 2.2 Site History

Zinc mining in the Galena area has a rich history and was believed to have

begun sometime during the 1850s. According to information gathered from the Jo

Daviess County Tax Assessor's Office, the property on which the Bautsch-Gray Mine

Site is located appeared to have been in private ownership throughout much of its

existence. It is believed that during private ownership, mining companies leased

mineral rights from the property owners. Mineral Point Zinc was the first known

company to have operated from the site beginn ing in 1927 and continued until the

1940's. In 1946, Tri-State Zinc is believed to have begun mining operations in the area.

The county tax records illustrate several changes in property ownership until 1969. In

1969, Eagle Picher was noted to have purchased mineral rights to portions of the site.

Eagle Picher continued to have a presence at the site until at least 1979 and was the

last mining entity to have operated on the property. Currently there are three separate

owners of the parcels that make up the site. There are currently no mining activities

that take place on the site.

While Eagle Picher was operating the site, severai drawings were produced that

illustrate the approximate location of the Bautsch Mine and the Gray Mine relative 10

other features in the area. Copies of the drawing can be found in Append ix E. The

drawings indicate that the Bautsch Mine was located to the south of the operational

area of the mine whi le the Gray Mine was located to the north . The drawing also

indicates the location of a settling lagoon which corresponds to its present day location.

In 1971 Illinois EPA issued a National Pollutant Discharge Elimination System

(NPDES) permit to Eagle Picher Industries to discharge wastewater into Smallpox
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Creek. A map, accompanying the permit application , indicated that the Bautsch Mine

and Gray Mine both contributed to the mine tailings that were present east of Blackjack

Road . The NPDES permit was due to expi re on Octobe r 1, 1979. There is no file

information that would suggest that the permit was ever renewed after that time.

An aerial photograph from 1946 indicates that the settling pond was not present

during that time. It appears that waste material generated from the site may have

flowed directly into Smallpox Cree k as illustrated by a defined channel in the 1946 aerial

photograph. A copy of the 1946 aerial photoqraph can be found in Appendix E. The

first visible sign of the surface impoundment can be found in a 1970 aerial photograph.

On July 1, 1999, the gate to the site was found to be unlocked and standing open

by the Illinois EPA Rockford Regional Office, The Rockford Regional Office personnel

found heavy equipment on site that was being used to load mine tailings from the site

and into trucks . Immediately following, the owners of the equipme nt were notified that

the tailings were not to be used as clean fill. In May 2000, Illinois EPA issued a press

release that warned the publ ic of potential risks related to mine tailings. The press

release stated that mine tailings were being removed from the Bautsch-Gray Mine Site

for personal and commercial use . Illinois EPA's Director Thomas Skinner stated that,

"lead tai lings from mining activities are not safe to use for fill."

Illinois EPA cond ucted an Integrated Assessment in October 2000 . Ana lytical

results from the Integrated Assessment documented the presence of mine related

waste in nea rby residential properties and Smallpox Creek . The Integrated Assessment

also documented that a nearb y private drin king water well had been impacted by the

presence of the mine tailings at the Bautsch-Gray Mine Site . Following the inspection,
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Illinois Department of Public Health recommended that the resident stop using the well

for drinking purposes. Currently the resident only consumes bottled water.

In 2001 Illinois EPA conducted sediment sampling activities event within

Smallpox Creek for the purpose of determining the impact to this perennial water body.

The data was compiled in an Expanded Site Inspection report and was submitted to

U.S. EPA Region 5 in March 2002. The inspection documented the presence of heavy

metals along two separate drainage routes that enter Smallpox Creek. The sediments

within Smallpox Creek were also found to have heavy metal contamination.

Section 2.3 Previous Investigations

During the summer 2009, excess rain resulted in mine tailings washing off the

waste pile and migrating over Blackjack Road into a nearby residential property. Illinois

EPA was notified of the situation by the Jo Daviess County Highway Department in

August 2009. Just after the large rain event, Blackjack Road had an estimated 1·2 feet

of mine tailings on the road. The incident prompted an investigation on August 18 and

24, 2009, by Illinois EPA. During the investigation Illinois, EPA personnel collected

samples from the waste pile, roadside ditch, and a residential property near the

Bautsch-Gray Mine Site. The results indicated that elevated levels of lead, zinc,

cadmium, and arsenic were present in material that washed off the tailings pile. The

results also prompted a request by Illinois EPA for a time-critical removal action to be

conducted by U.S. EPA Region 5.

During the week of October 26. 2009, U.S. EPA's Emergency Response

Program, their contractors, and Illinois EPA collected addi tional data for establishing an
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imminent and substantial threat posed by the Bautsch-Gray Mine Site. At the time of

this Expanded Site Inspection Report. U.S. EPA is negot iating with Potentially

Responsible Parties (PRP's) to address the threat posed by the site.

Section 2.4 Regulatory Status

Based upon available file information the Bautsch-Gray Mine Site does not

appear to be subject to Resource Conservation and Recovery Act (RCRA) corrective

action authorities. Information currently available does not indicate that the si te is under

the authority of the Atomic Energy Act (AEA). Uranium Mine Tailings Action (UMTRCA),

or the Federal Insecticide Fungicide or Rodenti cide Act (FIFRA).

Section 3.0 Expanded Site Inspection Activities

Section 3.1 Sampling Activities

Section 3.1.1 Waste Pile Sampling

The samples from the tailings pile were collected using a stainless steel trowel.

The waste pile samples were gathered to determine the analytical contents of the mine

tai lings and provide a basis from which to compare other sample results. These

samples were collected using the protocol set forth by Illinois EPA's Bureau of Land

sampling procedures.

The waste pile samples were collected within the upper six inches of material.

Each sample received an analysis for Target Analyte List (TAL) metals and cyanide.

One sample also received Toxicity Characteristic Leaching Procedure (TCLP) analysis
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for inorganics. Table 1 provides a description of each waste pile sample noting its

collection time, collect ion date, depth, physical appearance, and its general location.

A complete list of TAL metals and cyanide can be found in Appe ndix B. Samples

designated with an "X" prefix represent those that were analyzed for TAL compounds or

eleme nts. Samples designated with a "T" prefix indicate that a TCLP analysis was

conducted on that sample. A summary of the results that received a TAL analys is can

be found in Table 3. Table 7 contains a summary of the TCLP results. A complete set

of laboratory data can be found in Volume 2 of the Expanded Site Inspection Report.

Samples X301 through X305 were collected at various locations on the mine

tailings pile. Each location was chosen to obtain a better understanding of the inorganic

content of the mine tailings. Figure 5 illustrates the locations of each waste sample .

Section 3 ~ 1~2 Sediment Sampling

During the Expanded Site Inspection, sediment samples were collected from

Smallpox Creek, the sett ling pond, and wetland using different methods and techniques.

Most locations within Smallpox Creek were physically accessed using a canoe while the

rest were accessed using chest waders. Each sample was collected with a stainless

steel auger or trowel according to Illinois EPA's Bureau of Land sampl ing procedures.

One sediment sample location was also analyzed using TCLP methods for inorganics.

Table1 provides a description of each sediment sample with its sample time, sample

date, depth beneath the water, depth within the sediment, and physical appearance.

The sediment samples were analyzed for TAL metals and cyanide. A complete

list of TAL metals and cyanide can be found in Appendix B. Maps illustrating the
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location of each sediment sample that received a TAL analysis can be found in Figures

5 and 6. Samples des ignated with an "X" prefix represent those that were analyzed for

TAL metals and cyanide. Samples des ignated with a "T" prefix indicate that a TCLP

analysis was conducted. Tables 3, 5, and 6 contain the sample results from the sett ling

pond, Smallpox Creek, and the wetland respectively. The summary of the TCLP

sample results can be found in Table 7. A complete set of laboratory data can be found

in Volume 2 of the Expa nded Site Inspection Report.

Samples X211 through X214 were collected from the large wetland located

northwest of the Bautsch-Gray Mine tailings pile. The wettand prov ides a route for

surface water to dra in into Sma llpox Creek from the tailings pile. These samples were

collected in orderto determine if mine tail ings may have impacted this pre-emergent

wetland .

Samples X2 15 through X2 17 were collected from the settling pond west of

Blackjack Road . Visually, it appears that mine tailings are present in the setl ling pond.

The sample locations were chosen in order to determine if the material may be similar

to that found in the mine tail ings.

Samples X201 through X2 10 and X219-A through X221-B were collected from

the sediments of Sma llpox Creek . The samp les were collected at various depths within

the sediments in order to determine if Smallpox Creek has been impacted by the

activities at the Bautsch-Gray Mine Site . Samples X219-A, X219-B , X220, X221-A, and

X22 1-B were collected upstream and wi ll be used for comparative background samp les.
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Section 3.1.3 Soil Sampling

Soil samples were collected within the top two inches from various locations

around the Bautsch-Gray Mine Site using a stainless steel trowel. These sampies were

collected in accorda nce to Illinois EPA's Bureau of Land sampling procedures. One soil

sample location also rece ived an analysis for TCLP inorganics. Table 1 provides a

description of each sample while noting is sample time, sample date, depth,

approx imate location , and physical appearance.

The soil samples were analyzed for TAL meta ls and cyanide . A complete list of

TAL compounds and analytes can be found in Appendix B. Samples designated wi th

an "X" prefix represent those that were analyzed for TAL metals and cyanide. Samples

designated with a "T" prefix indicate that a TCLP method was condu cted on that

sample. Table 4 contains a complete summary ofTAL soil sample result s. A summary

of the TCLP data can be found in Table 7. Figure 5 is a map that illustrates the location

of each soi l sample. A complete set of laboratory data can be found in Volume 2 of the

Expanded Site Inspection Report.

Soil samples X103 through X108 were collected from an overland flow route

leading from the settling pond to Smallpox Creek. This area is well defined by the

presence of mine tailings and stressed vegetation. There is a slight flow of surface

water toward the west and southwes t. These samples were collected to determine if

mine tailing s were continuing to migrate beyond the settling pond into Smallpox Creek.

Samples X101 and X102 were taken for the purpose of establishing background

soil conditions around the mine tailings area. Sampl e X101 was collected just to the

south of the mine tailings pile while Sample X102 was collec ted just to the north. These
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sample locat ions were chosen due to their proximity to the site but also appears to be

not influence by past site activities.

Section 3.2 Analytical Results

Following the collection of the samples, they were transferred to containers

provided by Illinois EPA's Contract Laboratory Program. The sample containers were

packaged and sealed in accordance with Illinois EPA's Office of Site Evaluation

sampling procedures. Soil, sediment, and waste samples requiring a TAL analysis were

sent to Liberty Analytical Corporation and Bonner Analytical. Those samples that were

analyzed using TCLP methods were sent to U.S. EPA's Central Regional Laboratory

(CRL). A complete analytical data package for the Bautsch-Gray Mine Site can be

found as Volume 2 of the Expanded Site Inspection Report .

The criteria used to determine an observed release is based upon analytical

samples that are at least three times background concentrations . Samples that meet or

exceed these criteria wil l be used to evaluate the site using the Hazard Ranking

System.

The analytical results of waste samples X301 through X305 revealed the

presence of inorganics that met or exceeded observed release criteria. Specifically,

arsenic. cadmium, lead, copper, nickel, and zinc were the specific metals detected in

the highest concentrations. These samples were collected from the waste pile on the

Bautsch-Gray Mine Site and can be attributable to past mining activities. The waste

samples were compared to background soil samples X101 and X102. A summary of

the waste samples can be found in Table 2.
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Samp les X215 through X218 represent sample locations collected from the

surface impoundment. When compared to background soil samples X1 01 and X1 02,

each location contained levels of lead, zinc, arsenic, cadmium, and copper that met

observed release criteria. The mater ial in the surface impoundment was both physically

and analytically similar to the up-gradient tailings pile and can be attributed to past

mining activit ies. Table 3 contains a summary of the analytical results.

The collection of sediment samples from Smallpox Creek indicated that elevated

levels of inorganiccontamination were present. Specifically lead, zinc, arsenic,

cadmium, and copper were at levels that met observed relea se criteria when compared

to background samples X219-A, X219-B, X220, X221-A, and X221-B. The specific

contaminants are similar to those found within the sources associated with the Bautsch­

Gray Mine Site. Table 5 illustrates the levels of inorganics within the sediment samples

of Smallpox Creek.

The analysis of soil samples X103 through X108 indicated that inorganic

contamination was present along the over land flow route. Once past the surface

impoundment, lead, zinc, arsen ic, cadmium, and copper were detected at levels that

met the observed release criteria. Their attribution can be linked to up-gradient

sources, specifically the surface impoundment and tailings pile. The results of the

samples were compared to background soil samples X101 and X1 02. A summary of

the laboratory samples can be found in Table 4.

Samples X211 through X214 represen t sediment sample locations collected from

the wetland located northwest of the Bautsch-Gray Mine tailings pile . In three of the

four samples, only zinc was detected at levels met the observed release criteria. The
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results indicated that portions of the wetland may be impacted by past mining activities.

Table 6 contains a summary of the analytical results collected from the wetland .

Section 3.3 XRF Data and TCLP Results

Prior to sample collection of all media, an X-Ray Fluorescence (XRF) Metal

Analyzer was used to determine the levels of inorganics (metals). Based upon the

results, a determination was made to collect and analyze a sample for laboratory

purposes . Although not used for the Hazard Ranking System, the XRF data provides

additional information on many areas in the investigative site. A summary of the XRF

results can be found in Table 8.

Three samples were collected and analyzed for TCLP metals. When compared

to TCLP values set forth in Subtitle G of Title 35 of the Environmental Protection Act, all

three locations exceeded values for lead. One location was chosen from the waste pile,

surface impoundment, and the overland now, Although TCLP data was not used to

evaluate the Bautsch-Gray Mine Site for Hazard Ranking System purposes, this

analytical information will assist state andlor federal programs in making site specific

hazardous waste determinations. A summary of TCLP results can be found in Table 7.

Section 4.0 Site Sources

This section includes descriptions of the various hazardous waste sources that

have been identified at the Bautsch-Gray Mine Site. The Hazard Ranking System

defines a "source" as: "Any area where a hazardous substance has been stored,

disposed or placed, plus those soils that have become contaminated from the migration
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of hazardous substances." This does not include surface water or sediments below

surface water that has become contaminated.

Information obtained during the Expanded Site Inspection identified three

separate areas of contamination at the Bautsch-Gray Mine Site. Figure 7 illustrates the

location of each source with their approximate boundaries. As additional information

becomes available, the possibility exists that additional sources of contamination may

be found.

Section 4.1 Mine Tailings Pile (Waste Pile)

The Bautsch-Gray Mine Site contains a large area that was used for the disposal

of waste material. The material that is present on the site has the general appearance

of gray/brown beach sand with dark striations throughout. The material is very porous

and contains large pieces of metal that once made up the mining operations.

Throughout the tailings pile are eroded valleys and channels that generally slope toward

the west. There are large, "canyon-like" ridges throughout the central port ion of the

tailings pile in which birds burrow into the side walls for nests. Photographs were taken

of the birds dwellings and can be found in Appendix C. Observations made during the

Expanded Site Inspection indicated that the tailings pile. at its highest point. is

approximately 40 feet above the surrounding terrain.

Samples X301 - X305 were collected from the waste pile and contained levels of

arsenic. cadmium, lead, copper, nickel, and zinc that met or exceeded observed release

criteria when compared to background Samples X101 and X102. The type of inorganic

contamination can be attributable to activities that once took place on the Bautsch-Gray
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Mine Site. Using a scaled map, it was determined that the waste pile is approximately

40 acres .

There is no indication that a liner is present beneath the tailings pile. The surface

of the waste pile is mostly void of any vegetation. A berm, composed of mine tailings,

exists along the western boundary but does not appear to completely contain the

materia l. An overflow tube is present along the west-central portion of the tailings pile

that allows excess surface water and mine tailings to flow west beneath Blackjack Road

and into a settl ing pond. There is visual evidence that material from the waste pile has

migrated from this source to the north, west, and south.

Section 4.2 Settling Pond (Surface Impoundment)

According to Illinois EPA file information, the settling pond was const ructed by

Eagle Picher prior to 1970 in order to dewater mine tailings. An aerial photograph from

1970 indicates that the settling pond was in place at that time. The settling pond utilized

the natural contours of the land along with a dam along the western boundary to retain

tailings material. The tailings material enters the settling pond by way of an overflow

pipe originating from the tailings pile. The overf low pipe travels beneath Blackjack Road

and emerges along the eastern boundary of the settling pond.

Sarnples X215 - X218 were collected within the area designated as the settling

pond. When compared to background samples X101 and X102, levels of arsenic,

cadmium, lead, copper, and zinc met or exceeded observed release criteria. The areas

from which the samples were collected were visibly and analytically similar to those

found up-gradient. Using data collected in November 2009 by U.S. EPA's Field
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Environmental Decision Support (FIELDS) group indicated that the settling pond was

approximately 4.8 acres in size.

There is no information that suggests that a liner was placed beneath the settling

pond when it was constructed. The surface of the settling pond is mostly void of

vegelation with only a small area of cat tail plants located along the southern portion.

The area remains slightly accessible to the public with limited accessibility from

Blackjack Road. In November 2009, it was noted that the western dam of the settling

pond has broken. Since the break in the dam, there is nothing impeding the migration

of mine tailings from moving toward Smallpox Creek via the overland now. There is a

residential dwelling located within 50 feet of the settling pond.

Section 4.3 Overland Flow (Contaminated Soil)

Tailings material that was once present in the settling pond has resulted in an

area of contaminated soil. After the mine tailings migrate from the settling pond, they

follow the natural contour of the terrain. The terrain has a slight slope that appears to

be toward the west and southwest. Due to the topography, the mine tailings are spread

throughout the area in a "fan-shaped" pattern. This "fan-shaped" pattern contains mine

tailings on the surface and stressed vegetation throughout.

The contaminated soil can be identified by using Samples X103 through X108.

These samples were taken in the area believed to have been impacted by the overflow

of mine tailings. When compared to soil background Samples X101 and X102, all five

locations contained levels of arsenic, cadmium, lead, copper, and zinc that met or

exceeded observed release criteria. These inorganic contaminants can be attributed to
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those found in up-gradient sources. Sediment Samples X206 and X207 were two

locations in Smallpox Creek that indicated that the overland flow was entering the creek.

Using a scaled aer ial photograph and visual observations made during the Expanded

Site Inspection, an area of 4.9 acres of contaminated soil was determined. Historical

aerial photography also visually illustrates the presence of a light colored material

believed to be mine tailings.

The overland flow route provides a mechanism for tailings material to migrate

from the settling pond into Smallpox Creek. This source is not contained to prevent

excess surface water from carrying add itional tail ings along this route. As mentioned in

Section 4.2, the dike that has suppressed the tailings within the settling pond has

broken. Due to this break, the overland flow continues to be impacted from mine

tailings flowing from the settling pond. According to the Federal Emergency

Management Agency (FEMA) Flood Insurance Map, portions of the overland flow are

located within the 1OO-year flood zone.

Section 4.4 Other Potential Sources

The Expanded Site Inspection also revealed an additional source of

contaminat ion to Smallpox Creek not associated with Bautsch-Gray Mine. Sediment

samples collected up-gradient from the primary PPE associated with Bautsch-Gray

Mine ind icated elevated levels of inorganic contamination within Smallpox Creek.

Further investigation revealed that a mine tailings pile associated with the abandoned

Marsden-Blackjack Mine may be contributing to additional contamination within

Smallpox Creek. The Marsden-Blackjack Mine is one of the oldest mines in the Galena
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area and originally operated from 1854 until 1968. At least two large piles of waste rock

remain on the property that appears to be possibly impacting Smallpox Creek.

Additional information in the Marsden-Blackjack Mine area may be needed to better

understand its impact to Smallpox Creek.

Section 5.0 Migration Pathways

As identified in CERCLA's Hazard Ranking System, the Office of Site Evaluation

evaluates three migration and one exposure pathway. Sites are evaluated on their

known or potential impact these pathways have on human health and the environment.

The following paragraphs will evaluate the groundwater, surface water, soi! exposure,

and air migration pathways.

Section 5.1 Groundwater

Previous site investigations have indicated that three bedrock aquifers are

present in the vicinity of the Bautsch-Gray Mine Site. Jo Daviess County lies within the

Driftless Area of Northwest lliinois, so-called due to the lack of giacial drift overlying the

bedrock. The most shallow bedrock aquifer provides drinking water to most of the area

residents and is located generally 0 - 60 feet below ground surface. There are two

other aquifers located between 350 and 1300 feet below the ground surface. Jo

Oaviess County geology is characterized as karst which contains many crevices that

may interconnect drinking water aquifers.

Sections 4.1. 4.2, and 4.3 have documented the presence of three sources of

mine tailings throughout the area. Analysis of each source area indicated the presence
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of inorganic contamination as well as visual observation of mine tailings. Mine tailings

are fine-grained material that would allow surface water to percolate through, thus

infi ltrating into the shallow groundwater beneath. From each source area, one sample

was analyzed for TCl P inorganics during the Expanded Site Inspection. The results of

the TClP analysIs indicated that the inorganic contaminants have the ability to leach to

the underlying groundwater aquifer.

No groundwater samples were collected by Illinois EPA during the Expanded Site

Inspection. On October 6 and 7, 2009, U.S. EPA's contractors collected drinking water

samples from two residents in the area of the Bautsch-Gray Mine Site. Of the two

groundwater samples, one location exceeded Maximum Contaminant l evels (MCl's)

for lead. This is the same resident that was identified in early investigations that

exceeded MCl's in 2000. Following the CERCLA investigation in 2000, that resident

was contacted by the Illinois Department of Public Health with the recommendation to

use an alternative source of water for drinking purposes. At the time of this Expanded

Site Inspection, the resident continues to not use their groundwater well for drinking

purposes.

Section 5.2 Surface Water

According to field observations and topographic maps of the area, excess

surface water from the Bautsch-Gray Mine Site could flow in three separate directions.

Regardless of the three routes, each empties into Smallpox Creek and eventually the

Mississippi River. The following paragraphs will describe each route in greater detail.
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First, excess surface water flow could travel north within the ditches that parallel

Blackjack Road. This is evident by the mine tailings that are visible in the ditches to the

east of Blackjack Road. Surface water travels approximately V. mile to the north before

empty ing into Smallpox Creek just east of the Blackjack Road Bridge. Sampling

activities conducted during the Expanded Site Inspection did not clear ly indicate that

this route is contributing to the sediment contamination of Smallpox Creek.

The second route became prominent during heavy rain activities during the

summer of 2009. Excess surface water migrated west across Blackjack Road and into

a residential property. The surface water has carried excess mine tai lings and

deposited them on Blackjack Road and within the residential property. From the

residential property, excess surface water continues to travel in a northwest direction

following the natural contours of the land before reaching a weiland approximately 0.1

mile from the mine tailings pile. Once reaching the weiland there is no discernable now,

but there are several ditches that channel the water toward Smallpox Creek to the north,

northwest, and west. Expanded Site Inspection data did not indicate that this route is

contributing to the sediment contamination in Smallpox Creek from the Bautsch-Gray

Mine Site.

The third route is the most analytically and visibly documented to be impacti ng

Smallpox Creek. Excess surface water and mine tailings are channel ed to the west

from the mine tailings pile to the settling pond. From the settling pond, excess surface

water and mine tailings migrate west and follow the natural contours of the land before

reaching Smallpox Creek approximately 0.2 miles from the settl ing pond. During the

2009 Expanded Site Inspection, a break was noticed in the dam that once contained the
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material in the settling pond. Due to this break, there is a continuing uncontrolled

migration of surface water and mine tailings using this route. It is this route that will be

used as the Probably Point of Entry (PPE) for this Expanded Site Inspection.

Before entering the PPE, surface water has flowed from the mine tailings pile into

the settling pond. From the settling pond, excess surface water follows the natural

contour of the terrain forming a "fan-shaped" area of contaminated soil. This area of

contaminated soil empties into Smallpox Creek at Samples X206 and X207. Sample

X206 is the furthest up-gradient location thus designates the PPE. Sample X206 was

collected from Smallpox Creek and contains the same inorganic analytes as those

detected in up-gradient sources. Once present in Smallpox Creek, surface water

continues to flow for 2.7 miles before joining with the Mississippi River. Once present in

the Mississippi River, the flow continues south for an additional 12.3 miles before

reaching the 15-mile Target Distance Limit (TDL) near mile marker 550. A map

illustrating the 15-mile TDL can be found in Append ix A.

Smallpox Creek is listed as a lower perennial water body according to U.S.

Geolog ical Survey topographica l maps. According to Federal Emergency Management

Agency Nationa l Flood Insurance Maps, Smallpox Creek is located within the 100-year

flood plain boundary . The Illinois Department of Natural Resources (IDNR) regulates

trapping along Smallpox Creek and portions of the Mississipp i River. The Mississippi

River is used for recreational and commercial fi sh ing according to IDNR. Interviews

with local residents have revea led that portions of Smallpox Creek have been used for

recreat ional fishing and canoeing. According to Illinois EPA file information, there are

no known surface water intakes within the TDL.
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At the request of Illinois EPA, IDNR completed an Endangered Species

Consultation on October 28, 2009. The consultation concluded that Smallpox Creek

empties into a Mississippi River Backwaters area which is designated as a Jo Oaviess

County Illinois Natural Area . Also, the weed shiner and western sand darter were two

protected aquatic resources located in the backwaters of the Mississippi River at this

location.

Sampling data collected during the Expanded Site Inspection indicate that

inorganic contaminants have migrated into Smallpox Creek from the Bautsch-Gray Mine

Site. Samples X206, X207, X208, X209, and X210 contained various levels of lead,

zinc, arsenic, cadmium, and copper that met or exceeded observed release cri teria

when compared to comparable background levels. These specific contaminants can be

attributable to up-gradient sources and the Bautsch-Gray Mine Site.

Sect ion 5.3 Soil Exposure

Since at least 1927, mining activities have been taking place at the Bautsch-Gray

Mine area. Throughout its existence, at least three different companies operated at this

location unt il 1979. Past mining activities have resulted in at least three separate

source areas that contain elevated levels of inorganic contamination. Specific

information regarding these source areas are describe in greater details in Section 4.0

of the Expanded Site Inspection Report.

All of the source areas contained inorganic contamination within the top two feet

of the surface that can be linked to past mining activities. Due to the lack of vegetative

cover on some of the source areas, their surfaces are prone to erosion. None of the
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source areas are completely fenced but due to their remote locations trespassing

appears to be minimal. The nearest permanent resident is located approximately 50

feet from the Bautsch-Gray Mine settling pond. According to the Illinois Department of

Natural Resources, there are no sensitive environments. other than wetlands, on the

site or wi thin Y2 mile. There are signsof stressed vegetation in all of the impacted

areas.

Information gathered from the Soil Survey of Jo Daviess County, the Bautsch­

Gray Mine Site area has three different classifications. The large tailings pile has been

designated as a dump characterized by deep accumulation of mine refuse and can be

easily eroded. The settling pond has been designated in the soil survey as containing

water although due to the permeable nature of the mine tailings, very little water is

actually present. The overland flow route has been designated as Wakeland Silt Loam.

This type of material is somewhat poorly drained, is frequently flooded, and can be

found on flood plains.

During the Expanded Site Inspection, five soil samples were collected from the

overland flow route. Each location indicated that lead, zinc, arsenic, cadmium, and

copper were present at levels that exceeded observed release criteria. These

contaminants were also related to up-gradient sources and can be attributed to past

mining activities. There were signs of stressed vegetation throughout this area.

Four samples were collected from the large wetland located northwest of the

tailings pile. Photographs of past rain events have documented that excess mine

tailings from the pile have migrated into this wetland. Sample X211 indicated that

elevated levels of zinc were present at the most up-gradient location within the wetland.
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Additional down-gradient sampling, however, did not indicate that elevated levels of zinc

or other inorganic contaminants were present. Since a direct connection could not be

made with Smallpox Creek, this wetland was evaluated as a terrestrial sensitive

environment. Within this wetland, hydrophytes and standing water was present that

indicated an area important to the unique biotic community existed.

Using U.S. Geologica l Survey topographical maps and U.S. Census data, an

estimated 129 people reside within one-mile of the site. A map illustrating the 4-mile

distance rings can be found in Appendix A.

nearby population within one-mile of the site

Distance (mi) Population

0- 1/4 14

0 - Y2 31

Y2 - 1 84
Total 129

The number of peo ple was calculated using 2.40 people per household in Jo Oaviess County, as
established by the U.S. Census Bureau, 2000.

Section 5.4 Air Route

No data was collected during the Expanded Site Inspection. Although no formal

air data was collected several source areas have been identified to contain elevated

levels of inorganic contamination on their surface and void of vegetation. Much of the

contaminated sources consist of mine tailings. Mine tailings are mostly fine-grained

material similar to sand. This type of material could easily become suspended in air

during dry and windy condi tions. There are two residential properti es located within 200

feet of the site. An estimated 924 people reside within a 4-mile radius of the site. A 4-

Mile Radius Map can be found in Appendix A.
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Individuals potentially exposed to air-bo rne contaminants

Distance (mi) Population

0- 1/4 14

O - ~ 31

% - 1 84

1 - 2 78

2 - 3 170

3 -4 547

Total 924

The number of people was calcu lated using 2.40 people per household in Jo Davless County, as
established by the U.S. Census Bureau, 2000.

Section 6.0 Additional Risk-Based Objectives

This section discusses additional risk-based objectives used to evaluate the

Bautsch-Gray Mine Site. These objectives are not be used to evaluate the site for

Hazard Ranking System purposes .

Section 6.1 Sediment Quality Guidelines

Sediment samples that were collected during the Expanded Site Inspection were

compared to ecological benchmarks to help determine whether site activities have

impacted the surface water pathway. Two different ecological benchmarks were used

for this comparison: Ontario Sediment Quality Guidelines (Ontario) and U.S. EPA

Ecotox thresholds. Ontario standards are non-regulatory ecolog ical benchmark values

that serve as indicators of potentia l aquatic impacts. Levels of contaminants below

Ontario benchmarks indicate a level of pollution that has no effect on the majority of

sediment-dwelling organisms. Levels of contaminants above a severe effect Ontario
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benchmark can cause a pronounced disturbance of the sediment dwelling community.

Ecotox thresholds are ecological benchmarks above which there is sufficient concern

regarding adverse ecological effects to warrant further site investigation. Ecotox

thresholds and Ontario Sedime nt Quality Guidelines are to be used for screening

purposes and are not be used as regulatory, site-specific cleanup standards or

remediation goals.

ECOTO X Thresholds

X2Q4X203X202X201 BX201 AX200d 8 h kcomocun enc mar . -
l ead 47 113 NA NA 213 NA 101
Zinc 150 1570 3760 151 6490 4680 4650

Cadmium 1.2 5.8 6.9 NA 16.7 12.6 11.9
Arsenic 8.2 208 NA NA 24.8 9.8 11.1

• values reported in parts per million (ppm)
• NA - represents data below the Ecotox benchmark

X2 0X209X208X207X206X205Bcomooend enchmark 1
l ead 47 95.1 986 533 127 357 2070
Zinc 150 4270 5070 4320 1530 2540 9490

Cadmium 1.2 10.8 12.5 10.6 3.5 5.9 24.9
Arsenic 8.2 11.1 11.9 20.6 NA NA 33.9

• values reported in parts per million (ppm)
• NA - represents data below the Ecolox benchmark

Ontario Sediment Quality Data

Cornoound Benchmark X200 X201·A X201·B X202 X203 X204
Lead 250 NA NA NA NA NA NA
Zinc 820 1570 3760 NA 6490 4680 4650

Cadmium 10 NA NA NA 16.7 12.6 11,9
Arsenic 33 NA NA NA NA NA NA

• values reported in parts per million (ppm)
• benchmarkvalues are severe effect levels
• NA - represents data below the Ontario benchmarks

Comoound Benchmark X205 X206 X207 X208 X209 X210
Lead 250 NA 986 533 NA 357 2070
Zinc 820 4270 5070 4320 1530 2540 9490

Cadmium 10 10.8 12.5 10.6 NA NA 24.9
Arsenic 33 NA NA NA NA NA 33.9

• values reported in parts per million (ppm)
• benchmark values are severe effect levels
• NA - represents data below the Ontario benchmarks
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Section 7.0 Summary

During November 2009, Illinois EPA conducted an Expanded Site Inspection at

the Bautsch-Gray Mine Site in Galena, Illinois. The Expanded Site Inspection was

conducted in order to determine the impact that the abandoned mine has had on the

surrounding properties and drainage ways. The investigation also prompted a referral

for a time-critical removal action to be conducted by U.S. EPA Region 5. The Expanded

Site inspection is intended to gather the necessary information needed to list the site on

the National Priorities List and support any future removal activities at the site.

The neglect that has occurred on the abandoned mine property has allowed the

migration of mine tailings to nearby properties and water bodies. The property has

been dormant to mining activities for at least 30 years and continues to deteriorate.

Three distinct sources of contamination have been identified with the site; 40 acre mine

tailings pile, 4.8 acre surface impoundment, and 4.9 acres of contaminated soil. Each

source continues to be uncontrolled and contain elevated levels of lead, cadmium, zinc,

arsenic, and copper.

In 2000 a CERCLA Integrated Assessment identified contaminated groundwater

within a nearby residential drinking water well. Following the assessment, the Ill inois

Department of Public Health recommended that the resident cease use of the well for

drinking purposes. The resident has been on bottled drinking water since that time.

Since the 2000 investigation no additional drinking water wells were found to contain

elevated levels of metals.

The 2009 Expanded Site Inspection found that the sediments of Smallpox Creek

have been impacted by the uncontrolled migration of mine tailings originating from the
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Bautsch-Gray Mine Site. Five samples from Smallpox Creek have documented the

presence of inorganiccontamination similar to that found in up-gradient sources

associated with the Bautsch-Gray Mine Site. Smallpox Creek flows for approximately

2.7 miles before reaching the Mississippi River. Smallpox Creek is a perennial water

body that is used for trapping, fishing. and canoeing. The Mississippi River is a fishery

and contains two protected aquatic species near the confluence with Smallpox Creek.

The three source areas that were identified during the Expanded Site Inspection

found that contaminated material was located within the upper two feet. These source

areas. although located in a iowly populated area. remain slightly accessible to human

intrusion. Due to these concerns, the soil exposure route remains an area of concern

for this site.

As noted throughout the report. areas that contain mine tailings are typically not

vegetated. This lack of vegetation would not prevent surface materials from being

dispersed by wind. Although no air sampling was conducted during the Expanded Site

Inspection. wind erosion may contribute to the transportation and depositions of

contaminated mine tailings to surrounding areas and nearby residents.

A large wetland is located to the northwest of the mine tailings pile. It appears

that excess surface water and mine tailings may flow from the tail ings pile toward this

wetland. Although it appears that the wetland receives excess surface water flow,

analytical results from the Expanded Site Inspection did not reveal excess levels of

inorganic contamination in this area.

While the Expanded Site Inspection was in progress, U.S. EPA and their

contractors were in the process of conducting time-critical removal activities at the
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Bautsch-Gray Mine. The time-critical removal action has been focusing upon a nearby

residential drinking water well, a nearby residential yard, roadside ditches that parallel

Blackjack Road, and the mine tailings piie. At the time of this report , U.S. EPA is

currently negotiating with the Potentially Responsible Parties (PRP's) for the cleanup of

these areas that meet time-critical removal criteria. The time-critical removal activi ty will

only address those site conditions that meet imminent and substantial endangerment

criteria.
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